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[ft^js i ] 

^5:L^iii-v^M<t%^#2W^«T-*or, frit < t *>^«oiftftMTfi*-v rm 

umm 3 ] 

^Bt fi(arsig:*^i6ju«[i!c^i-sss— wat. si*»e>^4 < ti> io pmnmzt-e 

B:£Lfciii-v;&Sffc»^S#&«-t?*oT, tt*o»flBo**a«fliJc, E9§£^# 
t i&WmmMtfli o § «9 Lfc##«r & t , 3EWtf»<b^* < <t ^>10^ 

&^-V '9 Tjlj^l X10 17 cm- 3 m±-C-^)t9, ^OftfjfEJtffiji (IjlZlO/f) iZ&lfZ** 

•9 r if <b o $ 100% o$sb i*i * z z. t * mm. t -r z in - v&af fcw*#*# 

9 ] 
1 0] 

m&mi 1 1 

zmmmnmm^ ^nmmxit-\--^mmx^ z z\ t ^mmt-t zm-mmit^ 
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1 3 ] 

[IS** 1 4 ] 

imxm 1 5 ] 

i -no^n^HzMim^in-mMit^i^w^^io^x, 2oo^mJ^± imm 
im&mi 6] 

it^i -lsv^irixti^zuMmii-vmAitw&^ri&fc&mz&^r, mwomaL&m. 

8] 

im^m. 1 9 ] 

^$#$5 b, k^h^ k - y $ tix ^ & i t * mm t -t & i ii - v^^b^m*«#*« 

o 

[W*^2 0] 

~18«ov^-f*t^tw|E*OIII-V^'ft^#-#^3l«^i5v^r, III-V^M-fL^ 
3h*mfom&<r»pta < t fc— aSrtWPEftK «fc 9 jftftLfc t III 

[Sl#*2 1 ] 

III-V^M^m^^^^^SO^Xti^+O^I^T^ilSH^^ft^M^^^IHlfl 
£ffiL&7^ii£ B B B jj!cS£lT^> ^v^-efjfSIHIdi^S^^ J: 9 fctt&JSftfcfr o-CflirSB*S£ 

$tz^^oT^ B B B ^ft^^^-r^^«h^#^i:-r^III - V^MftM O IK jg # 

[i*I2 2] 

(a) III-V^M^^¥«#^ B B B ^^S^^^X(±^^O^I^^i±^ B B B ^«^M^^mo 
D3fi£tti t^7)^^ B B B ^;g^1f SfcKiliriE Bib 9 K*£ B B B JM£fif oThuIE 
!£ B B B JM#ffi£¥jt!'fLlJ-& - £KJ: «9 , V 7ltM^-^f-Of$:i^L, 

(b) ¥S-fbL7t:IS B B B ^S#ffiC>f^^«o/ci ^^ B B B ^S^^-r^>- \z «t 0 , * * 'J 
7ajK$^a*^Kffn::^-fc£&-«9Jifci0,K mm±«o/?$tcff^-r^ii: £#®ct-r&ll 

2 3 ] 

(a) in-VJ£^t^¥iS^£& 

G30£m L&7^ij£ B B B ;?!tS£fr^ $ <bKlfflfEI!3ia£S** «t ? ^ B B B j£S£fr o T HfrfE 
^ B B B j«#ffi£¥*ifl:-r&- 1 tz£ T*S^75*TO-4»-0«*^l£L. 

(b) ¥ffi^L7t:l§ B B a ^^#ffi<7)^^^o^ii^ B B B ^S^^-r^>-<!:^«t »K ^'J 

mjLy._t £ -c-ei© -r * «t 9 k *«^ib £ fflg -r & c t * #8* 1- a 1 1 1 - mmmnk 

[»*«2 4] 
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ie 1 1 1 - vm* t» ^#>»#Jf t m mmm&m t^^m-r^iim^^tsm- mmiivo&* 
mxi±&ikj&m%-m^mwi.<7>w{}i$: & l&t^*s b b b $:k£1t^ ^'XffimwazMtbz 

tb&xi (dsn^^T ^xm&j&^mz^-mt-t&z 1 i (9 , y rmm^rf 

^-^|-©i^ffML, (b) TOfl:L^^ B B H ^g^ffiOffm^^o7t:i ^^ H B H ^S^r 
lILTSIi^Mt^Cfc K «fc »K *t 'J 7»gE»"*3&**&— O»*10jti mJSL± 

oils tcfM-r^ i t *«F«fc ■*-ain-vKS'ft!»M i l t *flt*«o*j&^rfto 

[If** 2 6] 

mi£Lxmmm&]&f&-r2>zt.i l z£t). 7*«##jW--fc*— «>«*^jsu (c 

) ^ B B B ^S^Tfl:^Hf)lS^-<7)^^l0^mm±Ol¥$ii^1-^ J: 9 fcatfR^M*W»-T 
[W**2 7] 

(a) III-VMM^btl^^^^^^ftO^^Ji^^^^T'fi^^^S^S^mo 
H£b£tti L&^!S B B B j&:R£n ^ $ ^ic^ffEIHia^a*^ £ o ^|g B B B ^ft T/£fi 
fcfcj: 0, ^r-v; 7it)t^^TO-^^-^^^ffML. (b) TO 
itLtz&&f&&%-m<7)Bm$:i%^tzZ t&gkfc&immir % Z HZ £ 19, *^<J 7iSS^- 
*#^RWU*-4»-Ol«:«*L, (c) ISSiS^TtC HUlE^-ogo d *>^tR 

[It** 2 8] 

l#»S«f*oT, (a) HuIEIII-V^M^m#«M'7)^^O^^Xli^4 I 

o^i^^(±is B B B ^s#M^^oiHifi^/ijL^^'b^ B B B j5£g^^TV^ £<bKiftieGainj&a 

«t d KigllJSgfcfi 1 otlgfifi £¥ffi<fc7£ i K X <9 . * * <; 7jftjft$5**ijjW£ 
-4»-Oi^iL, (b) TOIbLTt^^^S^M^^^^o^i t%iM l f&&zmm 
■f&ztbzx*), *^'J 7iiJg^^S6UHJ^-^^z:o^=SrffML, (c) 

[If** 2 9] 

mMm26xit27^ztmmu-vmmit^^m^u<Dm^mzis^x, mm**™ 
[ii**3 o] 
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wthzmLZtfb *s B B B $;s iff $ h tz muwa zm&zzo iz^^-^^n o xm.m 

^^K6^tc^j-4^z:co^^ffML. (c) ^^jBrn*^ m§Ef£-<^jf £&f B B B oj& 
ft t mm. k 9j sir l . is n ^« £ iim 1- & «i t £ #m t -t & 1 1 1 - mB.iv®>&¥mikm 

fB hi — mm Wi &*mfcm t m immmm t z -r & xm * is ts 1 1 1 - mmim & * 

x n t i z&&f&m*47^r$imwmzw-mt't2>ztiz£ o> tWlj&kw^ 
-zm-^mzMj&L, (b) ^mtLtz&&fc&%-mmm*$k^tzt t%nkfc&*m%i 

■fZZtizX »K * * TitJ^^^KptJt3^-4^~og^ffML. (c) 
[|f*^3 2] 

)¥$^200^m*itH4^^v^J; 9 ^M^^ffiTOJ!JPl^M1- - «!: £#!£i:1-£III-Vj£ 
[ffi**3 3] 

^SO^^Xt±^*O^PtT^ B B B ^ft^®tcffMt-^IHIdlOlHI^<7). fc^-fimtmi^m 
MX<D^mK yr-ty h mxmt ttfzV^mXli&€i : Kmx&& - t Z&Wct -f i, III — 

[fii*^3 5] 

lt^20-32^v^rtL/&4ClE«OIII-V^M^tl^^*#*«^Mii^-S^i3V^T > !£ B B H 

m.^^mxitm^<^^mr^^mm^mizmf^i-^m&(Dmm^ yr-ty vmxmt 
k tz -t V) i&tii z ^ 1- & z. t & #m 1 1- h 1 1 1 - mmim^m^mm. <d mm jj&o 

[lf*^3 6] 

IS*^20-34Ov^tt^^IE«<7)III-V^M<ttl^#*^*^Mii^-fe^i3V^T, sb 
J&g<7)^& < i: J: ^ 9 - t £#f£ t ? Z> III -V^M^^#«^« 

[fi!*5I3 7] 

if^^o-ssov^r^^^fE^oni-v^MfbtJ^^^^^M^ft^isv^T, j^S 

iS^20~350v^*tt^lC|E^(OIII-V^M^^^#^^^Mit^ft^i3V^-C, *£b b b 

m^M^x^^jk^m^m^mibhtztbK^ nm%M<Dfrj±.zztitx£ *)M< 
m^m9Xii3oizmm<Dui-mmit^^mw&^mmii^zii\:^x, mm, Ltzmm. 
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[0 0 0 1 ] 

^ in - vg^ba^ u t *<DMi&if&: k k -r * o 

[0 0 0 2] 
[0 0 0 3] 

i*Le,o*^«r*jsi-*a<t»^*#*»i, (movpe) , 

ffllSSi* (MBE) , KlvfilSfift (HVPE) f Ogffl^tt^Iv>tT*It± 

[0 0 0 4] 

tfji«it«:^jsi-4o dn^iooorttistw^ia-r-sc: t n«t o -sis £ sill xt±^a 

§i^#<b*i<l>o L^L&^. ©fi^«>Sg*Jf mbti&mffi. 
[0 0 0 5] 

J0Lt ISSM^Iti: LTGaN^^fflv^ r<7)±i:I^^Mt 

N^«^ijZL^GaN^« (GaNg^^lK) ^O^o GaN£ #8; i LT. EL0 (E 
pitaxial Lateral Overgrowth) J$#h&*fcl<b*i--C^So ELO&li, TiMi:PIP^?:^t 

SH5-e*>*o #^¥ll-251253#{±, £OEL0i££fflv*T-9-7 r 72HR±KGaN« 
[0 0 0 6] 

EL0£££ ^CHI^^^^ffii: LT, FIEL0 (Facet-Initiated Epitaxial Lateral Ov 
ergrowth) j£ (A. Usui, et al., Jpn. J. Appl. Phys. Vol. 36 (1997) pp. L.899-L.90 
2) tffflStZtitzo FIEL0S:t±. mtisV ^>^X?*Jft^XM1RJ&&Zftl&~CEL0mt 

M*JTiHEfi:«:fi:«E1- 4o FIEL0j££fflv»T, W x. If 1 7 7 >f 7^^T«!lt±i:)llOC 
aNJg*j£g£-i*\ ^O^T%^^^*-rtL(±\ |g B B a ^^<Olt^^4"V^K«0GaNi5: 

[0 0 0 7] 

fa$K^OGaNS2:^^^t#-5)7j'ftt LT, DEEP (Dislocation Elimination by the Epi- 

tBSE# 2004-3008704 
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growth with Inverted-Pyramidal Pits) feffffl^Z tltz (K. Motoki et. al., Jpn. J. 
Appl. Phys. Vol.40, #^2003-165799^-) 0 DEEPj£li, GaAs^£±tZ/^ - ^ > V L tz 

[0 0 0 81 

EL0£^DEEP&^t#<bft7 t cGaN^|£(±. ilHtTX^O 7 >0*tSR"Ctt, ^(D^kWlZ^y b 
t n 7 9&<D* 7 * n v75^tLTi3 *) , -eoi J "Cfi 7*/* 4 M'tlA<Otzito<7>x- M 9 * v 
^^/Ji*jKJ6$-**ifc3MBLv» 0 zofzft, 3MR*MfcW«bDl L Title ictt±tf ftf* 

[0 0 0 9] 

9 £#t#£~nC:fc^T> #^2003-178984-^ (#ftl£f& 1 ) *i, SfSGmSOf&WII 
<b *l )t T»*K i t±^-^ IIIi£S'ft'»* J N*#tf s <b & & Ttta&K-t K&ffBg * J&jS L 

(Di)mU\ £ titz t IE« LtwSo 
[0 0 10] 

z\<D±d ^yj^x^mLtzGam^&mtt^ii^-m^i^^i^r^^i><D<D, mumm 

bLXh^n^f^mXh-Dtzif, GaNSSl^&T-ti, JP < J- fcf * * v \ Lfci&JI 
GaNS5l*«0®^mb^mo-C^R#®tw-7 7-t 7 h Lfc a* d t, 

if 1 Lxi>7r-ty bmt^<Di&<Dffixa&&f&mmjgiz£tf£.cz><Dx^ m%<Dfflx** 
x\ &&f&mijfat<zmzftzMx%~jfii-z>o **v7mmv>&% &&&&&&&& t-cwm 

[0 0 1 1 ] 

GaN^K<7)OTK* -v 'J 7stJ8<7)^i^— **i*3jq¥ftLr^* -?-OJilc^g L ZcGaN 

ttffrfr-otzo ^^7^0 vW— &GaN.xtf ^v^Wf T&^i:, *0>±.\,ZT'*4 
[0 0 12] 

[0013] 
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o 

[0 0 1 4 J 

■J 78tK5**£t5f?#J— izmW-TZ v» 9 &ffiW.!.ff.»ifi£3|5£ < tefr^tztztb. &MMm 
Lfc&^ffifJi, 3r -V y 7*1^* £ < tff>ov»Ti»4 - LTj|B-£ 

<4ftlt* t $ii , rv»3fc*»ofc©-C, -^o^< + 'J TiftJKfr^W— fc^BSfc^T-f &GaN 

[0 0 15] 

[0 0 16] 

[i&BMtiK 1 1 #!32003-178984^-<2r^ 

[0 0 1 71 

±IEaWt-**«i*W!fl!Oife*, (a) III-V«a-ft«J*^*#»«±*= 

v^/itt-e^<, y 7»ftoiBrt^— tt3&*&v»i t^ms-c**? , o>) ui-mm.it 

^U^HKW^— -C^tLff, ^0±tcj£fi$«GaN^t^*v^Jf o^cffi-t? * n 

*MJi**10^m«t ^ -e-OJiKGaN&Oikf * * v -v ;Hf ^J&S t-. 

* + U T«ft^*«:RftLfcJ: ^ ^^7^0-7(01^, ?l B B B |&;&OTO-^£ C 2> 

[0 0 181 

^mt-t&tztfXD&ftt Ltli, ^BJ&KOji^-C^-v y 7 ^OtR It 5H± $ 

[0 0 1 91 
[0 0 2 01 

mtE#2 004-3008704 



mm 2003-304078 



4/ 



[0 0 2 1 ] 
[0 0 2 2 ] 

[0 0 2 3 ] 
[0 0 2 4 ] 

mmm~. mwj&mt&t&wmmm*i±<D£ o Ltzmw*i><oxft&-t2>m-<Dmt, m 

[0 0 2 5] 

6 io m<7) ai $ t x~<nmnm k ^ m t * * r mm. <om%z> mm^m « ltv»4 

[0 0 2 6] 

•J 7j9U£ofcrfco§t±3tiStf>*^ 'J TitJ^Off iboi J: »9 # < fcv*o**fiF* Lv> 0 
T, *\ 'J TaiJ^Otf ^o|(± > (a) **'J7ifcKO (*;*:1i£-*/Mi) (b) 
spWbofiiii, X(±(c) llfiift*it:t«^o #9MB*Ki5»t***y Tift 
JS<7){f ibo#{±, (a) O /^mmzX Ltzi><DX*&2> 0 

[0 0 2 7] 

mmmxi*-\-~ftmwmx&z>o mz*^ u 7 lmmmr 

[0 0 2 8] 

&c9rt s £f4 Lv^ 0 
[0 0 2 9] 

^H^OIII-V^M'ft ! ^^4 i *#^ ; IS«±200^myi± limnJSJLTOff$S:^ri-4W7j*«fi L 
[0 0 3 0] 

w o 1 1 1 - v^^-f <o mm it (oooi ) o i imm t-*s^fiu> 0 

[0 0 3 1 ] 

^&V^(7)7!> ? £p4 Lv^o 

[0 0 3 2 ] 

tBIE#2 004-3008704 
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[ 0 0 3 3 ] 
[0 0 3 4 ] 

B B B J&ft Sr«83rf Sit^8it«o 
[0 0 3 5] 

^Ffi-ftl-^-hHJ: 19, *^'J 7 *K5frWTO-fc *?£j£U (b) ¥*HtLfc 

|g B H B ^:ft^KO^^^o/i4 4IS B H B ^;g^^it1-^-<!:m: 0, 3r -v D T«S^t&*H 

[0 0 3 6] 

^:|&^O^HOi^tCj:^III-VMM'fb^^*#^OM^?£(± > (a) Ill-VMM 
ft%^*#i^ B B B OJ&:g^JOJi^ 

^jm^mo^^o fz z z tt&m&im&-rz - 1 k i *> > * * y 7»jk33****h 

[0 0 3 7 ] 

J&ft tt& * OlSi^-e fi *S H B B J&fi#ffi IS db £ ffi L & 75 s <b *S B B B J&K £ ft v ^ 

^^ituiBlS£i£iS#>& i 9 ^^ H H B ^g^1foT^ B B B ^g#M^¥tB<tL, SfcKSpSfl: 
L^^ B B B ^m^M^^^^^o^4tl0^mm±O)?$tC^^oT^ B B B ^^^^^1-^- 

[0 0 3 8] 

Jf£?fMU (b) ¥SftL7t^ B B B ^;R#MO^^«o7t:4 JIS H B a ^S^i^LT«i 
[ 0 0 3 9 ] 

iziu-mmt®&¥mfom*3-^**i' j r)i'j£mz£ t)Mf&Ltz&. mmu-mm.it 
®&*mfcmtmtmnmmk*frf&-rz>j:m.z&<k. (a) mmn-mm.it^^m^ 

$ <bumiEIH]OS:ffi*C>«& J: 9 Kjjg,f B j£S£fto T^ B B B ^S^® ^TO'fti-^ i t iz x 

* j r t )7mm%-ifi&T^-%m--om$:Mf£L, (b) w-mtLtz^^^mmm 
zi%^tzzz&M,m.mzmmLxmwmz%mi-2>z\tizi;: *k v rata^**^- 
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[0 0 4 01 

*5£wv>%t<Dmmz£%in-mMit®&^i$-m£v>wimj]mi.. (a) in-v^g 

<tt>^Sfr*!i B B a ^«^ L&rt* 
£ i K X <0 . * * 0 7»K5Mli7W9— «L (b) ¥fflft L £&f B B B j£JI 

(c) IS B B B J^S^Tmn. %$L&%-m^m.Wi<OW 

ana, L%tfbmmLfzmmo&% < H-^^iit^oii: £#$^i-£ 0 

[0 0 4 1 ] 

ji <d & ji o #j m x i a si + <d & p& T-( t is B B a $ g # ffi k it ifc <d m & * th l & a* is n&gfcfi 1 

7HSWW-4$-Oi«:ML, (b) qzfflffcLfcifg&Jfcfi^BO^tKfc^ 

m:u (c) isj^gi^TfjaK ffiu&-<om<Di %&m&mK&&<Dwai&L%&b 

[0 0 4 2 ] 

&£fcK«fc»K ^rt 'J 7ltM^-^i-^i^ML, (b) ¥fflffc L £!£ B B H J&JI 
^M^^^^o^i^|g B B B j55t^^gB#F^0^1-^> J: *k * -v U 7*JK55-*ri**« 

mz^-i£m-<7)m^m-<MWLL, (c) isiij&^TfiHK iiirK*r<z>«fciisfl©jacft:*r 

[fi]tMlc^Slf1-^ctm; ik V T^Jt^o^-^^ B B B ^^^#-r^,w t 
[0 0 4 3 I 

kziu-\immm7h*m>wm*^* z-^vn'fc^zsL nzmttzm, mmu-mm.it 
to&*mitm tm&an&Rt z>tm*^&. (a) mtzui-mmtm^mw 
m<Dj&&<DwmxteM*<D&^x~iii&&j&mRMi l zm&<v^ 

ofct f|S B B B ^S^SB#F B m^c1-^-<tm: «K V 7feK5MM*3ISttK:l$--fc&- 
©1*S<^)SL, (c) ^ B B B ^«^T^(K mj|S^zio^^^ B B B <Z)^g^[fi]i:M^-^tt(f 
tic X »K **V7*£5^fr<W-*^£Jfc»^* 1-*o 
[0 0 4 4 ] 

tf2O0ftm&miiztj:b%\<*£ o izmmimmimx-r %> z. t izx ik mrfsn-^f <t>? *>j£g 

[0 0 4 5] 
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[0 0 4 6] 
[0 0 4 7] 

o 1 1 1 - mMiivv ^mt^Wi ommumzte^x, ^ & $s o & & j&s 

[0 0 4 8] 
[0 0 4 9 ] 

Mfb <b ft & £ £ £ -T & o 

[0 0 5 0] 

& < Ml" £ i «t ^"bIh^ t ft 4 o 
[f&iE£#gM1-££#<^&OB8U 
[0 0 5 1 ] 

[ 0 0 5 2 ] 

*S&91£iiSJB L»*III-VKa-fbW*#*#»4, I InxGayAh-x-yN (fcrtfU 0 

[0 0 5 3] 

^iX(±t-Ait*&o 7 r -fc -7 ht'li tt^fllt^tf 7 h -eft < , FIELO^OELO?) 
[0 0 5 4] 

fts^i«o^mti, auro^SE^T-sat* (sem) v- K^5* -.y-fe>* (cu -e<> 

[0 0 5 5 ] 
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9J o 1 1 1 - V2&&ftft£#«#:£ti[ t± > * * 7 met on & h i£0± £ ifi 1 mmJia 

K^H7t^-r^- K) Of- -J r-f-f X*»lamJttT^*b-C**o +t'J7 
*Koj|&*«Jao;fc$aMininj@-e**i. 3&K£iEKf-:y:/*fl£*Lrt:IBK *-v';r» 
gO#|£&fl*£Oii#^?- y T'Otf'C^oTLJ^i^ < ta *K r^M *O^S 19 
<®T$-£*HB£fc<&o *>*>^>A,, 7iftj£o#lfc.&«J*o:*:£ri*liiimjg-c 
'J 7itJgOi4j-14(ii^v^7) ? ^< , #f§i^O^!j1±£lfi#-r£C: t 

[0 0 5 6 ] 

2|sflW^*O*iipfi(0001)<7>IIlKiST*-6<7>7j«Mi Lv> 0 GaN&<D 
. IIIJ&moWV#iffi (SKIS) J: nit^MRVm&jkzgfcx^ T'U * o>ft2kim9i'? 

[0 0 5 7 1 

7*KO^— tt*W:£Lfc^«:»#^*0-?, #*bii*at«tf5lEfi[«Kti, * 
[0 0 5 8] 

**MOIII-V«a'fk!»*^!iflt** i S:ficiE$-fr*#St Lt, HVPE (/W K7-f KSC 
[0 0 5 9] 

cnf 3 *Ig-e Mlt^tt^^tU 7i&JgO(;f <bo§li±25XJSLrt-Cab4 03* t 
JfiK, i 7Sfc«rt*5 X10 17 cm" 3 2&K3E15£*3»t* * * V 

7i&£Otf ^>o# U±l5%lUftX~$>&<Di)m$ L < , ifc** V 7l«#5 X10 18 cm' 3 

L^o IW t -f&Si K-T^nMOGaN^ O^-v'J 7i|f^5 X10 17 cnf 3 *iSfC* 

a^OTKJstta** U 7*j£Otfko£fi±100%mrtT-**O7W£ Lv\ £ 
O J: d fc, *«03=- + TlKCiotlfi Lv^-v 'J 7ilS©lf ^oi^I^r^oii, 
&«0+* 'J 7itS«tttL(i-fg;(/^J^\ {£ <bO#7&^# < * * C <t o T&t?£ ft£ 

[0 0 6 0] 

<b v> 0 ^^WiW^ltLtli, «ittf. Si, S. 0^£ K- 

^Ltni^ Mg^Zn^fc pi, Fe^Cr#£.K- ^ L£ *) nM tpMO K-/<> 

[0 0 6 1 ] 

Lv> 0 -t^> TXifu u >OGaN^x.fcf v ^uJi^MKti, £ n •;/ ^0 
v»£o £*l<b(i, f 0±i:xe^ + y t^iSrjjtg^-tfct lot 7# Dy^», Ml?. & 
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mmit±.if-tzm&. iiit^iiLt, isajseiSK** rmm^-^m^^h^ 

[0 0 6 2] 

Ul-m&V&t&ttmte (GaN30 Ii©TtI*i:^fnxt>^ 
Wit. HUtoVtizfttiX^t: *) , Ttt***>—ffia*f*JlF LT^fc >9 1"* £ fcjj*#v\> ifz& 

I0 0 6 3] 

sftftOtf f)0|#/h$^: t ZMMi-Zo tit-oX, 00 xJi'S i K-'/nl <£>GaN^£ 
'JTjftKl 5X10 17 cm- 3 ^SJS) * * V Tif JKOtfc, o # **± 15% JSLrtT-* £ i t 

[0 0 6 4 ] 

*»WOIII-V»ia'fk»*#*#»«^>*lafi*i*t=*5V»r, JP< j££Lfcig H B H ^<b!iDti5 
[0 0 6 5] 

^B^IiHI-V^M-fL^^^W (GaN^) O g£2£«KaUB $ HZ #\ 
[0 0 6 6] 

i> <dxh%^ 0 

[0 0 6 7] 

■f 7 7 T*^±HGaN^ h^^y -v ;Hf *<T>1k*t 7 r 4 7 

& £ £ J: *K III 1 K^1"J: 9 U** 0 7»&0*fc£^Ja2 fc^i"***:. 'J 7 

[0 0 6 8] 

if^7r^ 7^Kll£ffiv>T, HVPEfctT-GaNJ. tf * * v ^ ;i/*12a£j£S HVPE 
ftti, IIISlX5g^^Dy>-fb^-C**GaClS:, Lfc**«iUl*ai U ^SHHScT- 
, iftfcNHs tii^LT' ZtlbZfcfcmtZZ t bZX «9S«±T'GaN^ B H B ^^ffl^ft$-tl: 

it, m^-eiooo , c^ig^ Ltzo t tzGauife&^i&mmmx k— tr > trmnwrx t ltsih 

[0 0 6 9] 

JS**fcfc£GaCi;RCttlH3<£>#JBEH, ti-Tft 5 X 10" 3 atmS.C/0.3 atmt L/w 

o *\ '9 TffAt LX 2%<7)H2t98%<DU 2 <Dm.&JfA*m^tZo iO^ttt?, t77^7 
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7) ? ?tnT, ^I^ML-C^o^: (Xfl(b)) o doUHHi, )3iflif^S:IAT^ 
[0 0 7 0l 

ilW^(ni:«oT ( GaN3S B B B 12aOlI-t£r><±TOfl:L (IS(c)) > 

n(d)) o try M3i±, n±^<bm* tm.m^m / um-^i+ / ummm^i3.immx^^tz 0 ( 

aN<D«t:ffftt^ fcfy hl3^&S»it?ofcri*ai©^J*147JM8?££*Lfco -<7)flj£l4ii 

Hfv^Iifei±SiOilJ^7) ? 3 X10 17 cm- s T?*>ofc«>£*tU SH^^T'^SiOjftJS 
{4 7X10 1 7 cm" 3 <h 2f&ja±"C*ofc 0 
10 0 7 1 ] 

(d) 0^i-C-GaN^ H H H 12a^^g$-e^m. JBKfl-ar*****-© * * £ LT, 'J 7 

aNigrB H H 12a^^filSl®12c(± s PS'ft-rs«|fil^<b^7t (11(e)) o GaN^ H B B 12ac7)^;ft|^ 
mtW1M.it Ltz&, £ blzm / um&±<Dm£lzGaN&M s 12bij#Lm£ J £tZo iS#ffi^¥fi 

itLfzmz&&Ltzmmi2b<vmmim%ttWLmr*mmLtz tz?>^ mtztzwm<vm%z> 

ftlilliL-Ci^^it^^ofco BP*>, B^goM^^fI^14(±GaN|g B a B 12<7)7i* ( 
j£g#ffil2c) -C»3BL (11(f)) , GaN^ B B B 12co*^Mi -CPJji LTv^v^ 

10 0 7 2] 

Ltt7 7^11±t::ifeI¥$250/<mOGaNi|£| H 12£j£R$-£fco GaN&iH 
12<o¥^ftiiJSli^50^m/h-e^)o^o 
[0 0 7 3] 

Jil±tOJ: 9 i: L TGaNx t> + y t ;H 12 ^ ft L 1 7 7 ^ 7M11 ^ K£>f ^ ^ H 
*>mU t77^f7l«ll^I«l> GaNg^^l5^#/c 0 t7 7^7lt^^t 

f*«r, t77-f7*MJ^f»lMLT, GaN^ B B B (7)-^ffi#i5^i!llML-r^* 

v^t)^^ i^-^f-o 7 \>*7&;*m^tzo z\<omzi>, mm*, ^mmm, xt± 

^T)Vii i)Vt&Z>^li i ;m&M5hlz£2>zz.y?-y?'i l z£ *)t77-{7lf ^iit^^t 
4?ri!B"e*So i/:t77^7S«<oi*i:, KfmtT- AXti4«ttkr- Ate J: 4Wafi9i 

[0 0 7 4 ] 

:^ LxnbtitzGaN&iLmmsomMRv'mmz^ftrtiiOfim^^miiL, mmmm 

iJDXi-^i t H«fc *K ¥ffl14&|S]± GaNi3l^l5O«^$(i230//mT^0, 

Brffi0^fcE»fft«f?KJ: •) , GaNg3l^l50*Mi5^ (4>& < t i> 10 M m(DmZ i X) 
ICti*^ 0 7^SOj£&£ffi£7mt3r&^C<h7^fgT-£/c 0 
[0 0 7 5] 

wCOGaNg37_^£l5<Oglffi&^ttffiK;ktt&*^ 'J 7iftj£5Mfr4:, van der PawffilCiO 
**tOiaS*iaiU 5mmO^|igt?j|!)^L^o *£^£HI 6 RX/M 7 B6t:*ti?»: 
, G3H&±L&m5<O0.WlZ&V2>*\ 0 TiitJ^ti6.9X10 17 cm" 3 -7.6X 10 17 cnf 3 0$EH 
rtt?*0, C*-6Cli:7j*5t©"Ci^:o dtU^tLT, l7C*tJ:9(:> GaN 

gj/_^t£l5<7)Smni3tt£* * 'J 7 ^£{±2.7X10' 7 cm- 3 ~7. 1X10 17 cnf 3 <!:. 
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[0 0 7 61 

COGaNi5i^«15±^. MOVPEiSSrffi^T, GaNOJ^ fc? * * v ;ufl£& 1 ^ S 
10 0 7 7 ] 

itmm i 

t'JT^i: LT 2 %C7)H 2 1 98%ON 2 OfS-g-tf* Srffl v^cW^SfelU 1 fcTOKLT, +J- 
77^ 7^lS±^GaN<7)lf flilS B B B ^^^$-ti:/Co -e-Oig*. GaN<7>Jp£^300,« mUfcS i T* 

[0 0 7 8 ] 

^<^«£SlDt : ^'bJfrf) ttl U iu^Olx-^f- 'J 7 h*7&£ffl^T. t7701 
«£H3t GaNg£^|££#£o GaNg^^O^m^M^-en^tlSO^m^^lO^mO 

?£o-C^*:k: * Hifit^Tl^Lfio GaN^Sl^O ft 3&J?£li 260 ,*nrC&o£o 
[0 0 7 9 ] 

GaNg 3:^<7) BffM^m^IMM^ffl^Tll^L^h Z?>. H 3 H^f J: o fc, mm£ 

m ® * o * <* «t 9 * «?at*t -era a t it w m <o m * * ii^m 

[0 0 8 0] 

^OGaNgjA*«<7)MS^a®^*5tt^^-V 'J TitJ^^^, van der Paw&KJ: (9* 
5mm^raRB-eil8^L7to *«*W^i5»t* * * V 7«gjg(±2.4 

X10 17 cnf 3 ~7.7X10 17 cm- 3 < ff bo^XtS *) , *® KiStt & * -V 'J Tflftjg <Dl£ 

<bo£ (2.6X10 17 cm" 3 -8. 1X10 17 cm" 3 ) hjzMJfitii^Z- £iPWft Ltz 0 
[0 0 8 1 ] 

ZV>Gati&3L&U±l l z, M0VPEv££ffl^T. GaN^^tf^+v^HUS: 1 ^m^S$-^, -t 
OHSt7*oy'iH^:t:%, &«O^:ffiCit:#10~60^m^JS<0, x97^(7)|Hia 

[0 0 8 2 ] 

3£«±HGaN^t:^#v^;Hi«:^S$-ti:. -eo?£-*t 7 r >f 7 * - £ K<fc *) 

[0 0 8 3 ] 

ift7 7 TOCIItll^ffl^t, 1 t m DHVPE&K £ <0 GaN^ M 5 * v -V 

12a* Jfcft ^fIlt^SJ^(im^T1050 < Ctcf^L^o Stfl- & &GaCl& 

<7NH 3 05fJ±(i> ^KfHft-C-etL-ritexiO- 3 atm&lKM atmfc U +t'J7*7i:Lt 
. (4i:«!)^t)10%OH2t90%<0N2Ofi^^4:fflv»^ o GaNf£ B H a <7)^gSfS-C\ K-tf> 
^JKiR-Jtr^fc LTSiH 2 Cl 2 £*Mil£Kifc*&1-&£ tK«fc I) K-fcf^&fi 1 ^ GaN*£ H B H H 
Si*K-7*Lfco 
[0 0 8 4 ] 

i -rGaN^ B B B 12aO^W 7 r >f T^«11±(C 3 &x4>MfcK&J&U ^v^T^ H B B ^12a 
©liC7 7^7 M^iiiT, IS H B H ^S^tfLTv^ori QDfl(b)) o £*>*IHF-ii» 

L/sio ifHr^S<ni:iot, GaN^ B B H 12aOTl±^(±±M^ (0001) GaMt LT^F 

11(c)) o $ ^>^|5]^^-C^ B B B ^«^^tt/i<l: GaN^ B B B 12acOJtS#MC*o^t*^ 
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H±e&fc#*S8U mtir ZMfttf&btifz (Ig(e)) 0 - Ht, GaN^ B H H 12a<7)^ 

O 

10 0 8 5] 

««14tiGaN^Sl2<03t«fC*?-38L (18(f)) > ^ H B H OS^iS i T'PJit L & tz Q 
[0 0 8 61 

12<D¥%}J&MM&&%}65 fx m/ h X~h o fco 
[ 0 0 8 7] 

GaNaa:3MROft^J¥$t±430/imfc tn^tz 0 
[0 0 8 8] 

COGaNg£^15<OfEM$.y f *MK£;t:}-&^ 'J TMMfrft*. van der PawftK «fc 0 

9X10 18 cm- 3 ~1.6X10 18 cm" 3 O la H 1*1 19 , -+^^--C**i fc fco - 
tiC^Lt, 36**Stci3ttS#^ 'J 7«t±4.7X10 17 cnf 3 ~13. 1X10 17 cnf 3 £*£ 

< jf e,ov»rv»*i ttmmLtzo 

[0 0 8 9] 

t# ib ^fcGaNi zmmwwm & m^mmmm ttztzz^ mumm^ h m £ 100 M m 

[0 0 9 0] 

*M h'MJ&MfflLW: (Void-assisted Separation Method : VAS&) ?:fflv^77 >f 7^ 
aNg:£a&K£ftURU MLfco VASftO^iWlt±#S2002-64345-^tw|H*$*LTv^j&* % 

0 5 *#JHLTR9J1-&o 
[0 0 9 1 ] 

ifi#2-f >-^c7)#^ H B H ^-7 r ^ 7Cffi^£21_hH, MOVPEftKi^K h'J>f;^'J7A 
(TMG) £NH 3 £J®*- : |-£ Lt, T * K- 7*GaN/l 22£300 nmOl* £ tijSft (Ig(b)) 
o ^tC^OGaNikr^4r->-v;i/3&«±^, #^Ti)HI23£20 nmOff$lC^»L (Ig(c)) 
, CtL^m^^Att-C. 20%<7)NH 3 <h80%OH2<7)rl^^^co^:v)fE4 3 -C\ 1050'CX20min 
<£>!&M3£JiL£o GaN^22<7)— ^7i ? i-7^->^$tiT«^JgO^P^^|&^L 

fzm24bzmt-r%> t t i>iz, £JRTi§S23;&*gfl:£*it\ ? a XDWRKIVt* 

Mmmz^m^*itzi\m25^mt\^tz 0 (a) K^-rw&^&^^&fifco 

[0 0 9 2] 

Z(Dm^m?E-m^Xfi, GaN^ B B a 26^^T'400 (nKDff $ K*£»S-££ 0 i -f GaN^JI, 
26aOlSS^fflv^clg3|4(iNH3 «hGaClt:\ +t'J7^tU5 %<7>H 2 i:95%ON 2 
x£fflv*£ 0 ^«^ftf±. #J±. *«iaSl040 , CT?*o^o ^#**^GaCl&cFNH 3 <7> 
5tEE(±. j3c&Ogf!$&ll#K:{J\ -etL-enSxiO" 3 atmS.^5.6xlO- 2 atmT& 0 , V/IIIJt£ 
7U/: 0 * 7tGaN^ B B H 26aO^«iifIT% K— \>V>rWfrif* £ LTSiHaCh 
lzm&-$- & Z Hz Jl *)Si<D Y-\Zy sfk'K^fzo 
[0 0 9 3] 

GaNO^[26a*«*ra&*21±^3^7COAtttz^L (18(e)) , #:v»-e*SSffi±j&*« 
^f6]tCfiKSLT£v^C^L, MO^S'ft^iltf Ltv^ofc (18(f)) o 
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Ltzo ^r B ^S<t^i:tot, GaN^ H B H 26aO^;^^MHi3tt^ My Y21<nm* : &'P 
LT^o £t& ? , (i ^<^f)f, Affile (±^# < <D kf ? h ri ? #*E 1" -5 JtftSR-C, i& B B B 

Jfiftttilff L^o M y h27(i. ^±^^^^, itg^// m~^C+^ mflJgO(i{3rRf^^l2 

^Bt-^oTto (f) ^m-r^u$\^mm<Dm^tmmmmxii, mmi<DTrWfrhGam 

/"C y Y (DM. *) JrT^fc < , -V 'J Titg^DB £ 0 i> <D <h # x. <b *l& 0 
[0 0 9 4 ] 

(f) f=^-r*tJK* ^GaN;j& B B B 26a£>M£-£*:m. Vkl&ifA #<DGaClfr&.tztfl2X 10" 2 a 
tmUli^:$*Tfeftifift«:attfefci*, tfy h27rt ? *?-5SLT, GaN|£ B B H 26a0^ft^Mf± 
$«btc2pja-ffc-r«&«|pj3&«^.ib*Lfc (Xfg(g)) o GaN|g B |26a<7)^ft#M26c75 ? ¥ffl'ftL^^ 
, $ «bH200)«mJiJ.±OJ? £lCGaN^ B B B 26bOJ&:fi£^ML£o t5f lOf SMl^SL 

) . GaN3£ B B B OiS:^ffii-CMLTv>&^ fcTPitB-eS fc„ 
[0 0 9 5] 

GaN^ B B B ^<7)^7^HVPE^M^^ip-r^>i§fI-C\ GaNB26t±sK>f Kl*«Kt7r'f7 
©T*3MRrt»e>B&fcSIKU GaNgjL^30^#«btL7t: QDg(i)) 0 ^OGaNg&aMR 
*«30O^aMM^M®fliFSinX1-*- tic J: I? mMi20/x m&tf'MSrSOju mB&* U ¥ 
mm\n)±Zi£tz 0 mmWtmi-**) * GaN£j7_^«30O«**JB£i±330^m<b&o*: (Ig( 

j)) o 

[0 0 9 6] 

#^£GaNg£^«30O^K;&0 f a®Ki3tt&*^ 'J TstS^Srvan der PawftfcJ: 

9.2X10 17 -10.1X10 17 cm- 3 OfEHl*J-e^> <9 . +$H=*&— & - t ri*itBT? § fc 0 Zti 
^OTtCiStt** * 'J Ti!Sli2.8X10 17 cm" 3 -8. 8X 10 1 7 cm" 3 .!:, # < 

izh-o^T^&zk &m wl?z 0 itzz <DGaM&z.mmo<Dmm * mitwMmnm Ltzt 
tmmztitzo 

[0 0 9 7] 

GaN B &^j£30O^ffi£ JEM is if Z> *E&#JK £ M %LL tz 0 mm K&ifZ lEffcSJK (± 

69$t£ftgc1-&^ t U <£ t)$L>btz 0 itzMMltzmif^nmii, plan-viewOiIMm 
l-Wmk (TEM) «JR«jft»<b#*fco -e<7)^*> £OGaNa£&«30O*iSK*stt**Effi3? 
J^(±4.2±1X10 6 cm" 2 "Cab 9, *WKi3 tt £lEte*JK*±7. 2 + 1X10 8 cm" 2 Xfc> Z> z\ 

mmLtzo 

[0 0 9 8] 

^M^iJ 3 t PJfi K VAS& £ ffi v> T , -fj-^r^T UGaN J. fc? * * v -v £ JfoE £ 
, ^it7 7 01««Jt^:ti:i OGaNS&^Kfcfi^U fFffi Lfz 0 
*H*«OGaNgja:»«Oft«^tt«:, HI 8 LT|fe^1-^o 
[0 0 9 9] 

i£S2-r y^-<D^^y r TCffi3feK31±*C, MOVPEgcK J: <9 , TMG NHs £ i L 
t\ T> K-:/GaN/I32£300 nm<OJ¥$tzjKg§*^: (11(b)) 0 - OGaN^ fcf * * v -V 
*a&K±K, ^JlTiM33^20 nmO)¥^lC^^L (Ig(c)) , Ztl*n.$MFiZXtiX. 20 
%<7)NH 3 ^80%<OH 2 O?S^-^"^O^:z/t4'-t:\ 1050X:x20 minn^-MMZMLfZo •f-Ofg^: 
, GaN^32cO-f|575^ >f->^$nTi^MO^I^7) ? |&^L^:^34ll^'ft-r^ t t i> tc, T 
ig33(iM<b$nT, SEMK-9-y< ? n ><7)M^^^^^^fM $ tLfcTiNS35tc^t 

L^Co fOS*, (d) tC7Fl-^<7)^75^# h fltZo 

[0 10 0] 
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fH±NH 3 £GaClT% *t "J 7*^ i: LT 5%OH 2 t95%ON2«0?l^*^^ffl^^o J&S^: 
frti, #I±, ^£?Ugl040T;i;&o£o ^^'^ ^^GaCl^^m 05tJ±(i x *S B B B J«C9 
^^B#l-(i, ^ft-rtiSXlO" 3 atmS.^'5.6X10- 2 atnH?& *) , V/IIlJt(i 7 t Ltz 0 ttzG 

aNig B H B o^sj§fi-e, k— t? >7i&mif* t LTSiH 2 ci 2 zmfammzims? h C £ tc J: 
<9SiO K— tr>^*^tfo^ 0 

[0101] 

(i^^UGaNco^Sea^^SlJi^S^Tn^^^H^^L (I*I(e)) , #:v»tN£& |b]± 
^i^t:ifiLt5^(:^L, Mo^ifilWilfir LT^o £ (Ifi(f)) 0 z\<DU 

, mULtz 0 ^fi^HKtSC^ot, GaN^ B B B 36a<7))55cS#ffiHi3tt^ fcf ? h370|& 
l± «^ LT^o/: ^\ (± * < & <b 1\ M K ti-jK^ < O t: h * s ^4f * ttS T* 

3&j&»12fc^T*ofc 0 (f) ^ffia-r&W*l-OBfiiioatifcS§|«g|»-C»i, ^«O^M^<bGa 
10 10 2] 

(f) H^i-^^i-r-GaN|g B B B 36a4-jSS$-tt7t^, 4>OGaCl^J±/ittl2x 10" 2 a 

tmfcig^L-CjSS tf v h373&*»»L, GaN^ B B B 36aO^S#M(±. ?fbC 

¥SfL-r^MfRj^^>tL^: (lg(g)) o -©^.iti:, ^80//mOl? $ <7)GaN|S B B B 36a75 s 
ftSU^/: 0 GaN|S B l36a^^:^ffio¥ffl'fbf^> $ <b mOJ?$ twGaN^S36bO* 

GaN^ B B B 36<7)j£^T'f*5|BLT LJ^ (18(h)) , ^ B B H <OMIi -eiUii LT v»fcv>£ «h ^ 
[0 10 3] 

IS B B B ^SO^T^HVPE^m^^±p-r^j§fl-C\ GaN«36fi**>f K» £#KT»a&«[3lJ&» 
h&mzmML, GaNg£^IK40Wb;ft£ (1*1(0) o -<7>GaNg£^£40<7>^SjTO 

^iiiisnit^:^ k «£ 19 , M^.y f *®^^-tL-etL20/.mso f ioo A .mco^$ s 

*U ^Pffittfclnl-t mmmmiZXt), GaNg:£&«40<a*#fcJ¥£fi430,umtfco 

fco 

[0104] 

t#'btL7t:GaNg3L^^40<^^®S.y ! '*®t-^it^^ ^ 0 TitJg^^van der Paw&KJ: 

9.2X10 17 cnf 3 ~10. 1X10 17 cm- 3 c7)^Hl*l-e* <9 , T?** C ^fllffi-C* ^ 

o ifc*«*lii*wiJ»t**-V V T^StiS. 8 X10 17 cm- 3 ~10.8X10 17 cnf 3 <b. mW t jz 
# <^fc><b&v*,I k#fl|JjLfc 0 iOGaNSa:*«40<Z)»fie«:^jt»«a*lSLfct i% 

[0 10 5] 

FIEL0& (A. Usui, et a!., Jpn. J. Appl. Phys. Vol. 36 (1997), pp. L.899-L.902 
) *m^X*t7 7 4 7*lR±KGaNik? 9 * yf^i^lSfi?^ t?)tt7 7^7ii 
£Bfc*-f S-tKJ: OGaNg£^IK£fpMU ML£ 0 KIT, #Hi&0iJOGaNg3:^O 

[0 10 6] 

112^ ^'f-OiMSJI'*? 7 >f 7CB5*te41±^, M0VPEftK«fc *K TMG £ NH3 £ HUN- L 
T, T > K-7GaNJf 42£600 nm<7))? $ £-£fz (11(b)) 0 £.1- - OGaN^ fcf * * 

v ;i/*«±KftCVD&KJ: ^ Si0 2 M^0. 5^ m<7)l¥$ H^f U 7* h'JV^77^(:J: 
«3SiO 2 BI^<ll-20>i:¥fi : ^^ h7 4'7 , ttC0S«:ratt. GaN*42*Sffi (Ig(c) 
) o ^.OipSii 3 /<niT^ «9 , SiOa^^. ^430iliS{i 7 ^m-e^o7to 
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[0107] 

v!O^IK£HVPE'J$5KA*U GaN^ B B a 44^^#:t:-500^m(7)ff^^ita^-^7t:o *£ B B B J&:ftt- 
fflv^J©£H4NH 3 £GaCl-?\ * -V 'J T # 'A £ LX 5 %<DH 2 £ 95%ON 2 Oflt^tf** 
o jM£ft(4, 1£)±. ^£?SSl040 < C-C&o/to *£ b b b $II^I1£jB#KI4, ^t|&^^f (7)Ga 
Cl^V'NH3<7)^0E(i-?-tL-e'n8XlO- 3 atm®.^'5.6xi0- 2 atm£ U V/IIIJtt± 7 £ L£ 0 Ga 

<0 , SiO K— t: ^'^f o/:„ 
[0 10 81 

GaN*£ B B B 44(4, !i Di6^0Tlt!lGaN±tcjl^pt)^^:RL. < ll-20> £ ¥1t&^ V y 4 y° 

m~w.mLtzo < 1 1-20 >t mm. ^mmit. (a) ^m^^-rx o n&o-c^/- 0 

[0109] 

X ? omMfimt h £, Si02^^^43±-Ct±GaN^ B H H 44a(±M^M^ffi9 X 9 
|t>]MJ| L fc 0 * b 7 U f /cGaN|S B |44a<7)fflffil3 1± 7 r -fe y h 

14, Sft^P^tit^i:IRt)aiL/:MttWB^WIIt^-J: K «fc »K 

[0 110] 

(e) r^mir &m^mm(n&itmum.m^$. sio 2 -^^43t<7>#ffi^GaNMn 

[0111] 

<7) * i SgiHj£g B# W £ ft < 1" £ £ > *£ B B B J££ it jjfcg #ffi fc hu izE O V^M Oit45 £ ^ L 
fcj *itff LTWofcj) 1 , CL*L?>^>*45rtjftft©Jtff fct <>t^*t=«l* 0, GaN^p Ha44a 
Ol¥$75 ? 100//m«:j@x.4^tC{±, sFfflfc£ffi*£-1-*GaNHfc fcofc (Ifi(f)) o 
[0112] 

GaNlS B |44a<7)^fi#M^ I Fffl^$-*/tf^v $ <b Ki&400/< mOJ?£ £ -CGaN^ B B H 44b<7)^S 

ii.mtzizwm<Dm%& LTv>4*ofc, 1- 4 , mollis £ftt46l±Ga 
N|S B B B 440ii4'-C-^L-C Li v» (18(g)) , |g B B B <7)*^®^ -CfiJjiLT^&v^ h^ig 

[0 113] 

i-9 LTfeW$^500^m(7)GaN^ B B B 44^t#^n7t:o GaN*SJ|44<O^J&;Ki$«li*-J75 jU m 

7 7^7l«41^^>)i^ GaNg5l^50€:#^ (18(h)) o 
[0114] 

GaNg£^£50Of|«MM£iiMWrai-r£-£KJ: "9. M&^a® £^*L-Tft20 
//mS^eO^mo'o^L. sFfflttfcfa-tS**: (18(0) 0 GaNg:$fc&«50Ofti&iP$ (i 
420^m*ofc o IMRBrffiomftSm&SSSflOifellK &tiL<Dm&l<?>jzUfr (380// m^I? S) 
H + 'J 7«JK<Z>&fc*«J£a ? fcv*£ fc7F$JiBLfco -<7)GaNg3l^50<7)SlfM<7)m7t*S 

^ft^mioicTF-To 

[0 115] 

^OGaNg£^«50^M$.tK*MKi3tt&*^ U 7 jftK5Mfr £van der Paw&KJ: t) ^ 
^OM^fpltc 5mmOIWIB-CifiiJ5eLfco -€-^ife*, 3£«*lfiH**t & * * 'J T sft«t46. 6 
X10 17 cm- 3 ~7.2X10 17 cm- 3 Of£Hl*|-e^)^ , +$Hcl$-T&& £ £ ri*5gS"C# *:«> - 
^C^LT, SISffi(3tt^> + -V U 7^(41.7X10' 7 cm- 3 -7.2X10 17 cnf 3 £. 

[0116] 

-OGaNg3zl^50±C, M0VPEj£tC«t •) GaN<7) xt'^^yt^I?: 1 ^mOJ¥^lCgtft$ 
^c: £75 ? 5llS$tt^o 
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[0117] 

1 tm £Jj&Rtf£ftX. BlllCljjr*- 1 9 t~> nuiK^? T3£«ll± 

Kit* -V 'J 7«a^*#l&*^#14£^t>&— OGaN«12a£j££$-£ (Ig(a)-(d)) , 
^v»"C*«#15l2c«: 5 Fffl'ft-r*- KJ: <9 (18(e)) , * * V T^S^-^^ZlOGa 
NJgl2b&JM£-£fc (18(f)) o 25*0! 1 + + 'J TftJK****— J&ZIOG 

aN«12b£JPS*-j20 mm* -Cili^ LTj&ft Z*ttz Z t X$>h 0 
[0 118] 

m$ I-J20 nunO^-(7)GaN^12b^, t77^ 7ltoli4%v>/:i |(OtIt'@gi^i: 
«i«9#tt. ^ ^*>' K»*fc«:W*L7fc7>r -V-V-^fflv^TiBWfLfco GaN|g B a B 12bO^ 
©rfi> »flojSft^K*lCftit (t7T^f TftSllfEBtcsFtT) Kffofc (18(g)) « - 
0 IT, )?< J&ft Lfc£~OGaNJil2b:a»ib, iftS50 nro&CW££450// mtf>GaN3£«12d£l9 
t5C^U/±SL^o 1^aiL£&GaN^£0**MM£iIMWSU IftfeMOGaNg jL*«12d£ 
(18(h)) o 
[0 119] 

, * & ism < &£? $ ft * o fc 0 

[0 12 0] 

^rGaNgtt*^12d0^ffiH*3tt*^r-V 'J TjftJSfr* fcvan der PawffitcJ: <9*^Ojt:@ 
^[6]tC 5mmOMPiB-eiBlJ^L^:i: * -\"J 7ilS(46. 9X 10 1 7 cm" 3 -7.4X 10 1 7 cnf 3 <7) 
KSHrt-C* 0 > -\r5tK3*i—' xr$> h Z t tmWX & tz 0 
[0121] 

&GaNg&3£«12d±K:M0VPE&K «t V) GaNO J- 1: 9 * v -V 2 ^ mOlf $ Kjjfcg 

[0122] 

tf±s*#naj»$ft-6 1 i^-e^-So fctjux. mMmzis^x, GaN@sj£ 

#Mtc^oiaa^£BL^75^^:ft^1ffe-*-g>fci6ic, tMf i: LT^f>titv^ x Si 
TmMZm^tz-t)^ GaAs^SU ZrB 2 . ZnO^O^GaN^fc'^S'-Y^Jl/B^i: Ltf 
[0 12 3] 

£-tfT&&v> 0 £*U4, GaNlSel^lOOOrHuf^O^fiH^-r^ £ t £ <fc <3 , iSiUMO 

ART- OUifr?-) H~«fc vnmj&2ti2>w.gLzmm-fz>i><7>x-*>2> 

[0124] 

HMffiI-C(4GaN0e2l3g«0«i3l^rfe«:W^L^:**, ^AlGaNO S&^tcjgffl-T & £ 
[0 12 5] 

[mi] *!&WOGaNg5:^0«fi£S-^i-«!Elil&»fMll-C*>*o 

[in 2] *§tw (mmmi) (DG3N&&mfovwwzm?&itmffltm^Mx<ib2> 0 
[ii3] ^^00 (itmmi) <DG3N&±mffi.<Dwmzm?mitm$ikm^nx'$>2> 0 

[HI 4] #|§9JOGaNa:£aMROMI84>-0! (H*fc0O 2 ) £^1" mB&H'C£)&o 
[15] #IS9JOGaNB:£&«OjMiiI8Ofl&O0y (HJ®0!I3) £^-7«M&ig-C** 
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o 
o 

"tr^b & o 

[@9] ^H^OGaNgtJL3&«0»»jiI®0$ibtzflfeO^ (fgjfcfal 5 ) ZTfi-fm&m 

[mi o] (Hifefcls) oGaNgtt^^SfM^^I-^jtSi^^K-eab^o 

[nil] *fkwe>Gati&&mffi.<7>m&x.m<Dzt>izM<7>m (nmm6) *m-tm% 
[ff-^ifciE] 

[0 12 6] 

1, 15, 30, 40, 50- • -GaNgSl^lK 

2, 14, 28, 38, 46- • • * -V U TiMJ^O^k £ WM 

11, 21, 31, 41 • • ^77^ 7|£« 

12, 26, 36, 44 • • • GaN&Si 

12a, 26a, 36a, 44a- • 'J 7*J£Ofl& Lfcv>« 

12b, 26b, 36b, 44b- - - * \ U 7 jft&T^lljftfjKiSj— fcS 

13, 27, 37- • • 7 7-te y Mtittl^H" y b 

23, 33 • • • ±mj-* y 

24, 34 • • • ^PS^T^GaNSSJI 

25, 35- • •SStil«lftf^> 

42 • • • M0VPEfi6:ftGaNTWll£ H B H ^ 

43 • • • Si02"^? 

45 • • • BffHV^SOft 
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